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(g) Energy absorbing vehicle pillar structure. 

i An improved structure is provided for sup- 
norting pilars of automotive vehicles which 
provides energy absorption trough provision 
of three stamped metallic panels (24. 26. 28) 
defining first and second energy absorbing 
chambers (58. 60) therebetween and an i intenor 
trim cover (30) joined to all the panels and 
defining a thW chamber (62) between rt and the 
interior of the three panels and setect^energy 
absorbing media carried between the tnm cover 
and the interior of the panels. Generally C- 
shaped spring structures (74) and plastoc hon- 
eycomb structures (68) are preferred for the 
nergy absorbing media. 
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The present invention relates generally to auto- 
motive vehicle body structure, and more particularly 
to me construction of automotiv vehicle pillars to ac- 
commodate energy absorption. 

In the design of modern automotive vehicles, it is 
has been the goal to provide body structures which 
manage the absorption of energy hi response to the 
imposition of frontal loads. More recent design activ- 
ity in the vehicle body arts has been directed to the 
management of energy imposed on the vehicle occu- 
pant compartment in response to loads imposed on 
the sides of the vehicle and to loading imposed within 
the vehicle occupant compartment While the cush- 
ioning of surfaces facing the vehicle occupant com- 
partment has long been practised in the automotive 
industry, the basic, usually metal, structure of the 
body itself has been accommodated rather than 
made an integral part of the energy management de- 
sign, although early designs, such as that exempli- 
fied in U.S. Patent 3,560,020 to Barenyi. indicate the 
general principle of cushioning such structure is 
known. 

It is an object of the present invention to define an 
energy absorbing pillar structure which enhances the 
capability of the pillar to absorb energy in response 
to loads laterally imposed with respect to the vehicle. 

This is accomplished through providing such a 
structure that includes an exterior panel, an interior 
panel, and an intermediate panel secured together to 
def ine a pair of energy absorbing chambers between 
the panels, and providing a trim cover joined to the 
panels in which energy absorbing media are carried 
between the trim panel and the outer panel of the pil- 
lar in a third energy absorbing chamber. 

The invention will now be described further, by 
way of example, with reference to the accompanying 
drawings, in which: 

Figure 1 is a partial side view of an automotive ve- 
hicle; 

Figure 2 is a cross section taken along line 2-2 of 
Figure 1; 

Figure 3 is a cross-sectional view taken along line 
3-3 of Figure 1; 

Figure 4 is a cross-sectional view similar to Fig- 
ure 3 illustrating an alternative embodiment; and 
Figure 5 is a cross-sectional view similar to Fig- 
ure 3 illustrating yet another alternative embodi- 
ment. 

Turning now to the drawings, in particular to Fig- 
ure 1 thereof, an automobile 10 is illustrated as hav- 
ing a body 1 2 having a lower portion such as indicated 
at the door 14, a roof portion 16, and pillars 18, 20. 
As is conventional, the pillars 18, 20 provide support 
for the.roof 16 in closing the vehicl occupant com- 
partment indicated generally at 22. 

According to th pres ntinventi n, the pillars 18, 
20 are constructed to nhance nergy absorption in 
response to loads imposed laterally of th pillars. As 


used herein, it is to be understood that the pillars 18, 
20 extend generally vertically between the lower por- 
tion 14 of the vehicle 10 and the roof 16, and that 
loads imposed generally normal to this vertical extent 
5 are referred to as lateral or side loads. 

The pillars 18. 20 are preferably fabricated as 
metal stampings. According to the present invention, 
they are configured to enhance energy absorption 
both by the shape and arrangement of the metal 
10 stampings and by cooperation with interior trim struc- 
ture todefine an overall energy absorbing pillar struc- 
ture. . 

Turning now to Figure 2, one preferred embodi- 
ment for thef rontor A-pillar 20 is illustrated as includ- 
15 ing an exterior panel 24, an interior panel 26. an inter- 
mediate panel 28. a trim cover 30, and energy absorb- 
ing media 32 disposed between the internal panel 26 
and the trim cover 30. 

The exterior panel 24, which is illustrated in Fig- 
20 ure 1 . includes first and second panels 34, 36 joined 
together as by welding to def ine an outwardly con- 
cave external surface 38. First and second peripheral 

flange portions 40. 42 bound an outwardly concave 
section 44 to define a truss-like structure. 
25 The interior panel 26 likewise includes first and 

second peripheral flanges portions 46. 48 positioned 
in facing relationship with respect to the flange por- 
tions 40. 42 of the exterior panel. A concave inward 
truss portion 50 extends between the flange portions 

30 46,48. ,,. . 

Sandwiched between the exterior panel 24 and 
interior panel 26, the intermediate panel 28 likewise 
includes peripheral flange portions 52, 54 which are 
clamped between facing peripheral flange portions of 
35 the exterior panel 24 and the interior panel 26, and 
may be secured thereto by welding or like fixing proc- 
ess. A central bridge truss portion 56 extends be- 
tween the flange portions 52, 54 and in the embodi- 
ment of Figure 2 is illustrated as being generally con- 

40 cave inwardly. 

With the panels 24, 26, 28 so arranged, a first en- 
ergy absorbing chamber 58 is def ined between the 
exterior panel 24 and the intermediate panel 28, and 
a second energy absorbing chamber 60 is defined be- 
45 tween the interior panel 26 and the intermediate panel 

28. 

The generally concave inward trim cover 30 is 
preferably formed as a moulded plastic part and is se- 
cured to the joined ends of the peripheral flange por- 
50 tions of the panels 24, 26. 28 and defines a third en- 
ergy absorbing chamber 62 between the interior sur- 
face 64 of the trim cover 30 and the exterior surface 
66 of the interior panel 26. According to this preferred 
embodiment, the nergy absorbing medium 32 is pre- 
ss ferably conf igured as a plastic honeycomb structure, 
indicated generally at 68. of known configuration. 
Such honeycomb structures include a plurality of nbs. 
such as that indicated at 70, which extend nd-for- 
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end from the interior surface 64 of the trim cover 30 
to the exterior surface 66 of th interior panel 26 and 
may def ine polygonal cells as is well known in the au- 
tomotiv vehicle body arts. Th honeycomb structure 
68 may be a separate moulded part it may also be 
moulded integrally with cover 30 or may be f ixed to 
cover 30 through mechanical means such as staking 
or through adhesives. 

Turning next to Figure 3, adaptation of preferred 
embodiment of Figure 1 to the rearorB-pillar18 of the 
vehicle 10 is illustrated. As the descriptions of the 
other embodiments perceived, detailed description of 
substantially identical components will be avoided 
and the drawings will be noted to refer to like parts 
with like numbers, preceded by the f igure number of 
the embodiment being described. In the B-pillar em- 
bodiment of Figure 4, it is to be noted that an inter- 
mediate panel 72 is configured to be generally con- 
cave outward and parallel to the exterior panel 324. 
The remainder of the construction is substantially 
identical to the A-pillar construction of Figure 2. The 
exterior panel 324 and the interior panel 326 are 
joined with the intermediate panel 72 at peripheral 
flange portions, and a first chamber 358 and a second 
chamber 360 are formed between these stamped 
panels. A third chamber 362 is formed between the 
panel 326 and the moulded plastic trim cover 330, 
and moulded plastic honeycomb structure 368, ap- 
propriately shaped to the construction of pillar 18, is 
provided as an energy absorbing medium. 

Turning next to Figure 4, the configuration in this 
embodiment for the pillar 18 is essentially identical to 
that in Figure 3 save the provision of an alternative 
energy absorbing medium 432. preferably defined as 
a generally C-shaped, outward opening, resilient 
spring member 74. Its energy absorbing capability 
may be enhanced through the provision of turned- 
back coil portions 84, 86 positioned in juxtaposition 
with the interior panel 426. The spring member further 
includes turned-in end portions 78, 80 which are se- 
cured to peripheral flange portions 446, 448 through 
the application of adhesive, indicated generally at 82. 

Turning lastly to Figure 5, yet another energy ab- 
sorbing medium is indicated at 532, differing from the 
medium 432 illustrated in Figure 4 in that the spring 
member 74 may carry foam material 76 in its interior 
to enhance its energy absorbing capability. 

In each of the embodiments shown, the energy 
absorbing capability of the structural pillars of the au- 
tomotiv vehicle 10 is improved over the prior art 
through the provision of three stamped metal panels 
and a moulded plastic trim cover which together de- 
fine three nergy absorbing chamb rs, the inner n 
of which houses various preferred energy absorbing 
media. 


Claims 

1. An energy absorbing pillar structure for an auto- 
motive v hid .comprising: 
5 an xterior panel (24) arranged in general- 

ly vertical orientation to def ine an outwardly con- 
cave exterior surface of the vehicle; 

an interior panel (26) arranged in longitu- 
dinal registration with the exterior panel (24) and 
10 defining an interior surface convex with respect 
to the exterior panel exterior surface; 

an intermediate panel (28) fixedly secured 
between the exterior panel (24) and the interior 
panel (26) to define a first chamber (58) with the 
is exterior panel (24) and a second chamber (60) 
with the interior panel; 

means defining peripheral flange portions 
(40. 42, 46, 48, 52, 54) for joining the exterior, in- 
terior, and intermediate panels together; 
20 a trim cover (30) joined to the peripheral 

flange portions and having a third chamber (62) 
formed therein inwardly adjacent the interior pan- 
el (26); and 

energy absorbing media (68, 74) fixedly 
25 secured to one of the interior panels or the trim 
cover and substantially filling the third chamber 
(62). 


2. An energy absorbing pillar structure as claimed 
30 in claim 1 . wherein the energy absorbing media 
comprises a generally C-shaped resilient metal 
spring structure opening toward the inner sur- 
face of the inner panel. 

35 3. An energy absorbing pillar structure as claimed 
in claim 2, and further comprising a plurality of 
turned-back coil portions extending from por- 
tions of the spring structure remote from the in- 
ner panel toward the inner panel. 

4. Anenergyabsorbingpillarstructureasdefinedin 
claim 2, wherein the spring structure is adhesive- 
ly secured to the inner panel. 

45 5. An energy absorbing pillar structure as daimed 
in daim 4, wherein the spring structure is adhe- 
sively secured to the inner panel at the penpheral 
flange thereof. 

so 6. An energy absorbing pillar structure as daimed 
in claim 1, wherein the energy absorbing media 
is a plastic hon ycomb strudure. 

7 An energy absorbing pillar strudure as daimed 
55 in daim 6, wherein th plastic honeycomb struc- 
ture is integrally moulded with the trim cover. 

8. An energy absorbing pillar strudure as daimed 
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in claim 6, wherein th plastic honeycomb struc- 
ture is mechanically secured to the trim cover. 

9. An energy absorbing pillar structure as claimed 
in claim 2, wherein the energy absorbing media 
comprises a generally C-shaped resilient metal 
spring structure having turned-in end portions 
and carried within the third chamber. 

10. An energy absorbing pillar structure as claimed 
in claim 9, wherein the spring structure is f ixedly 
secured to the inner panel through adhesive inter- 
posed between the turned-in portions and the in- 
ner panel peripheral flange portion. 
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